Assessment of structural similarities in chick oviduct progesterone receptor subunits by partial proteolysis of photoaffinity-labeled proteins.
Partial proteolytic fragmentation of the two chick oviduct progesterone receptor subunits was used to identify structural features shared by the two proteins. Both subunits can be photoaffinity labeled at their hormone-binding sites (Birnbaumer, M., Schrader, W. T., and O'Malley, B. W. (1983) J. Biol. Chem. 258, 1637-1644) using the radioactive steroid [methyl-3H] 17 alpha, 21-dimethyl-19-nor-pregn-4,9-diene-3,20-dione. Native subunits A (Mr = 79,000) and B (Mr = 108,000) were partially purified, photoaffinity-labeled, and then subjected to various mild proteolytic digestions. Labeled fragments were analyzed by fluorography after electrophoresis of the digests under denaturing conditions. Digestion patterns were characteristic for each protease tested. However, fragments from both A and B were indistinguishable for all peptides of less than Mr = 60,000. Time course studies demonstrated the sequential production of progressively smaller discrete fragments in a manner consistent with a precursor-product relationship among them and established the existence of similar structural domains resistant to proteolysis in both proteins. Autoradiographic peptide maps were obtained by 125I-labeling of pure A and B protein isolated by two-dimensional gel electrophoresis followed by exhaustive tryptic digestion and two-dimensional separation. These studies revealed that a significant proportion of the smaller A protein differs in its primary sequence from that of the B protein which excludes the possibility of their sharing a precursor-product relationship. We conclude that B and A subunits are separate proteins with common structural features in the native state, but with considerable amino acid sequence differences. The simplest hypothesis consistent with these findings is that B and A are the products of two separate genes which have diverged to give rise to two different but related proteins that fold in such a manner as to be almost indistinguishable by proteolytic attack of their native conformation.